
1

Original Investigation

©Copyright 2023 by the University of  Health Sciences Turkey, İstanbul Training and Research Hospital/İstanbul Medical Journal published by Galenos Publishing House.

Received: 26.09.2022
Accepted: 11.12.2022

Address for Correspondence: Ozan Özdemir MD, University of Health Sciences Turkey, İstanbul Training and Research 
Hospital, Clinic of Otorhinolaryngology, Division of Head and Neck Surgery, İstanbul, Turkey
Phone: +90 530 569 43 97 E-mail: opdrozanozdemir@gmail.com ORCID ID: orcid.org/0000-0001-6534-1672

Cite this article as: Özdemir O, Seden N, Çağlıyan A, Yiğit Ö. Short-term Postoperative Outcomes of Platelet-
rich Plasma after Inferior Turbinate Radiofrequency. İstanbul Med J 2023; 24(1): 1-5.

Introduction
Wound healing begins with the activation and aggregation of circulating 

platelets after the endothelial wall is damaged. This process provides 

the formation of thrombin, a proteolytic enzyme and a potent platelet 

activator that catalyzes the conversion of fibrinogen to fibrin (1). Many 

mediators, including growth factors, cytokines, and extracellular matrix 

modulators, are released from the alpha granules of activated platelets 

(2-4).

Platelet-derived products have become increasingly popular since 

the 1990s. Different ways to prepare platelet-rich plasma (PRP) have 

emerged, and the methodology continues to evolve from a traditional 

blood centrifuge to commercial systems (5). Nowadays, PRP is being used 

for surgical operations, chronic wound recovery, ulcers, and burned care.

The inferior turbinates, whose submucosal layer consists of venous 

sinusoids, have essential functions such as heating, humidifying, filtering 

the inhaled air, directing the airflow to the olfactory zone, and secreting 

mucosal immunoglobulin A (IgA) (6). There are many techniques available 

to reduce the size of enlarged inferior turbinates. Recently, procedures 

have preserved nasal function by reducing turbinate volume rather than 

concha resection (7).

Inferior turbinate radiofrequency has recently become popular as 

it protects the nasal mucosa and improves nasal function with a low 

postoperative complication rate. This technique provides a sufficient 

reduction in turbinate volume, and submucosal tissues are replaced 

by sclerotic ligament-like tissue, while the nasal mucociliary function is 

apparently preserved (8).

Problems such as pain, crusting, bleeding, and synechia can be seen 

in the healing of wounds after ITR. To prevent these problems, we 

investigated the short-term effects of intraoperative submucosal PRP 

injection in patients undergoing ITR.

Methods

Ethical Approval

The study was reviewed and approved by the University of Health 

Sciences Turkey, İstanbul Training and Research Hospital Local Ethics 
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Committee (approval number: 2803, date: 16.04.2021). All procedures 
were performed in accordance with the ethical standards set forth by 
the World Medical Association Declaration of Helsinki (Scotland 2000). 
Informed consent forms were obtained from all the patients.

Patients and Study Design

Seventy patients with isolated inferior turbinate hypertrophy that did not 
respond to intranasal corticosteroids for 3 months were included in this 
prospective study and randomized to the PRP or control groups. All the 
patients were evaluated by endoscopic examination. Those with other 
causes of nasal obstruction such as septum deviation, nasal polyposis, 
allergic rhinitis, or comorbidities such as diabetes, hypertension, and 
coagulation disorder were excluded from the study. The PRP was 
prepared from all patients, and the procedures were performed by the 
same specialist. The patients were operated under local anesthesia with 
the same radiofrequency device. After providing local anesthesia with 
topical lidocaine spray, all patients received 15 watts and 300 joules of 
energy for 7-8 seconds from 3 different points on each inferior turbinate. 
After applying submucosal radiofrequency to the inferior turbinates 
under local anesthesia, submucosal PRP was injected into 35 patients 
in the study group, and submucosal saline was injected into 35 patients 
in the control group. The patients were discharged without prescribing 
medication.

All controls were performed by another specialist who was unaware 
of the group in which the patients were in. Pain, bleeding, crusting, 
and mucociliary clearance were compared between the two groups. 
Saccharin transit time (STT) was used for mucociliary clearance in the 
first week and stand-alone visual analog scale (VAS) was used for pain. 
The patients were evaluated for crusting on the first, 7th, and 21 days 
after surgery. All evaluations were performed under a 4 mm diameter 
0-degree endoscope (Karl Storz, Germany).

Platelet-rich Plasma Preparation

PRP was prepared from patients’ autologous blood samples and 
collected in anticoagulant-coated sterile vacuum tubes. An automated 
centrifugation machine (Centrifuge, CompactStar CS4, VWR International, 
England) was used for obtaining PRP with a speed of 1300 rpm for 10 
min. After centrifugation, the platelet-poor upper layer and the lower 
layer consisting of erythrocytes were disposed of. Then “buffy coat” layer 
rich in platelets and growth factors was applied to the surgical site (9).

Inferior Turbinate Radiofrequency

All surgical procedures were performed by the same senior surgeon after 
local anesthesia was provided with topical lidocaine spray. By using a 
radiofrequency generator (CelonLabENT; Celon AG, Teltow, Germany), 15 

watts and 300 joules of energy per shot were delivered submucosal to 
the anterior, middle, and posterior thirds of each inferior turbinate with 
the conchal probe.

Patient Evaluation

The intraoperative bleeding was calculated by the number of pads 
contaminated during the inferior turbinate radiofrequency. All patients 
were evaluated endoscopically 1, 7, and 21 days after the operation. A 
score between 1 and 4 was given according to the amount of crusting. 
0-25% crusting was scored as 1, 25-50% crusting 2, 50-75% crusting 3, 
and above 75% crusting as 4. Patients were asked to complete a VAS 
questionnaire regarding pain during the first 7 days. Additionally, nasal 
mucociliary transport was evaluated with STT postoperatively in the first 
week.

Statistical Analysis

In the data obtained from the study of Sinem Gökçe Kutuk and Talih 
Özdaş using the G*Power 3.1.9.7 (Franz Faul, Germany) program, it was 
determined that there should be a total of at least 70 samples.

Statistical analysis was performed using the IBM SPSS Statistics 25.0 
package program (SPSS Inc.; Chicago, IL, USA). The Kolmogorov-Smirnov 
test was used to determine whether the variables were normally 
distributed. While presenting descriptive analyses, mean ± standard 
deviation and median (minimum-maximum) values were used. The 
Mann-Whitney U test was used for unpaired group comparisons. 
Changes in measured values were examined by the Wilcoxon test within 
the group and with Repeated Measurements Analysis between the 
groups. A p-value less than 0.05 was considered statistically significant.

Results
The mean age of 48 male and 22 female patients was 33.37±11.92 
years (range: 18 to 54). There was no significant difference between 
the two groups in the amount of bleeding according to the number 
of contaminated pads during the operation (p=0.056). Similarly, 
no significant difference was observed between the groups in the 
mucociliary transport times evaluated by a STT in the postoperative 1st 
week (p=0.077) (Table 1).

The amount of crusting on the 1st, 7th, and 21st days evaluated by 
endoscopic examination was significantly higher in the submucosal 
saline-injection group for all 3 days (p<0.05) (Table 2). Additionally, 
when both groups were evaluated separately, no significant difference 
was observed in the change in the amount of crusting (Figure 1). As a 
result, the amount of crusting on the PRP -injected group was lower 
from the first day.

Table 1. Changes in the amount of bleeding and mucociliary clearance between the two groups

Saline-injected group PRP-injected group
p

Mean ± SD Median Mean ± SD Median

Amount of bleeding 1.66±0.73 2.00 1.29±0.75 1.00 0.056

Mucociliary clearance 1.31±0.93 1.00 0.91±0.82 1.00 0.077

Mann-Whitney U test (SD: Standard deviation). A value of p<0.05 was considered statistically significant
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The daily scored facial pain scale values during the first week were 

compared between the groups and the values were found to be lower 

on the 3rd, 4th, 5th and 6th days in the PRP-injected group (p<0.05) (Table 

3). When the changes in the facial pain scale were evaluated separately 

between the two groups, the pain decreased more rapidly in the PRP 

-injected group. (Figure 2). According to this result, we found that 

healing was faster in the PRP-injected group (p<0.05).

Discussion

For treating inferior turbinate hypertrophy, which causes nasal 

obstruction, radiofrequency has come to the fore with its local 

application, function preservation, and low complication rate (10). 

Karakurt et al. (11) demonstrated the effectiveness of this method 

objectively by providing a significant decrease in nasal resistance and 

a significant increase in nasal volume at the postoperative 6th month. 
Additionally, it has been observed in the literature that the mucociliary 
transport time is shorter in the early postoperative period in patients 
who underwent radiofrequency (12). In our clinic, we prefer this method 
because it can be applied locally, has a short duration, has low morbidity, 
long-term effectiveness, and is a mucosal preservation surgery.

In the study of Gunhan et al. (13), it was found that intranasal steroid 
therapy and radiofrequency ablation were similarly effective in 
improving the quality of life in patients with allergic rhinitis. We excluded 
patients with a diagnosis of allergic rhinitis in our study and selected our 
patients from patients who had symptoms of nasal obstruction due to 
isolated inferior turbinate hypertrophy and did not respond to 3-month 
intranasal corticosteroid therapy. All of these patients benefited 
significantly from the procedure according to the NOSE score at day 21.

Özdemir et al. Impact of PRP after Inferior-turbinate Radiofrequency

Table 2. The amount of crusting between the two groups by day

Saline-injected group PRP-injected group
p1 p2

Mean ± SD Median Mean ± SD Median

Crusting, day 1 2.23±0.88 2.00 1.71±0.67 2.00 0.011

0.109Crusting, day 7 1.69±0.63 2.00 1.26±0.66 1.00 0.009

Crusting, day 21 1.09±0.56 1.00 0.34±0.48 0.00 <0.001
1Mann-Whitney U test, 2Repetitive measurements analysis (SD: Standard deviation). Bold values indicate significance (p<0.05)

Figure 1. Changes in the amount of crusting between the two groups by 
day Figure 2. Changes in the amount of pain between the two groups by day

Table 3. The amount of pain between the two groups by day

Saline-injected group PRP-injected group
p1 p2

Mean ± SD Median Mean ± SD Median

Pain, day 0 4.60±2.43 5.00 4.49±2.52 4.00 0.789

0.030

Pain, day 1 3.94±2.42 4.00 3.57±2.37 4.00 0.469

Pain, day 2 3.23±2.40 4.00 2.43±1.79 3.00 0.079

Pain, day 3 2.71±2.08 3.00 1.63±1.44 2.00 0.021

Pain, day 4 2.51±2.13 2.00 0.91±1.44 0.00 0.001

Pain, day 5 2.03±2.12 2.00 0.66±1.53 0.00 0.001

Pain, day 6 1.57±1.85 2.00 0.66±1.39 0.00 0.007

Pain, day 7 0.94±1.64 0.00 0.43±1.14 0.00 0.067
1Mann-Whitney U test, 2Repetitive measurements analysis (SD: Standard deviation). Bold values indicate significance (p<0.05)
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In the literature, there were only minimal adverse reactions reported, 
such as pain, crusting, adhesion, dryness, or nasal bleeding (14). We 
did not detect any dryness, adhesions, or postoperative bleeding in 
our patients. Bleeding was seen only during surgery, and there was no 
significant difference between the amount of bleeding in both groups 
during the procedure. Various amounts of crusting were detected in all 
our patients until the 21st day and the pain until the 8th day. To avoid 
these problems, PRP, known to accelerate wound healing, was injected 
submucosal following ITP. Crusting and pain were significantly less in 
the PRP-injected group.

There are only limited studies on postoperative wound healing of 
the nasal mucosa. Khalmuratova et al. (15) guided further studies on 
the healing stages. The positive effects of PRP on wound healing by 
secreting various growth factors and cytokines have been shown in 
various studies (16-18). Therefore, the hypothesis of this study was that 
PRP would reduce crusting in the nasal mucosa and have a positive 
effect on postoperative pain.

Pomerantz and Dutton (19) investigated the curative properties of PRP 
after endoscopic sinus surgery. The results revealed that PRP is beneficial 
in wound healing in nasal surgery; however, the patient population in 
the studies was severely limited (19). As in these studies, we found PRP 
to be effective in crusting and pain.

As an unexpected and unexplained result in the histopathological nasal 
mucosa study of Yildirim et al. (20), the number of ciliary cells in the 
PRP-injected group was found to be significantly lower than that in the 
saline-injected group. In our study, we found no difference between 
these two groups in terms of mucociliary transport time.

Study Limitations

The main limitation of this study is the need for further studies with 
larger case numbers. Additionally, adding patients diagnosed with 
allergic rhinitis to a group and performing long-term postoperative 
evaluations with rhinomanometric measurements may increase the 
value of the study.

Conclusion
This study is important because it is the first study on PRP injection 
into the inferior turbinates after inferior turbinate radiofrequency. 
Submucosal injection of PRP after inferior turbinate radiofrequency 
significantly reduced postoperative pain and crusting in the early 
postoperative period, but had no effect on intraoperative bleeding. With 
these features, it can be concluded that this procedure reduces nasal 
congestion and pain due to crusting, accelerates recovery, and increases 
patients’ comfort in the early postoperative period.
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